By William Davis,
Ph.D.

n the event of a building emer-

gency, fire, police and other

emergency personnel who ar-

rive at the event are faced with

the need to quickly appraise
the situation. The task of sizing up
the emergency and defermining the
best way of dealing with it typically
requires both an inspection of the
building perimeter and entering
the building to obtain information
from the fire alarm panel and other
equipment panels. These activities
can require a considerable amount
of time, particularly if the building is
large.
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Continued from p.26

Why should first responders need
to do a size-up at the scene in order to
find out what is happening inside?
Realtime information regarding build-
ing systems should be available while
they are enroute to the scene. Why
can’t a dispatcher understand the
emergency inside the building from
the start of an incident, even before

the apparatus is dispatched? A mod-
ern building fire system has fire sen-
sors in every room that report alarms
to a fire panel when the smoke level
or temperature reaches a set thresh-
old. These same sensor signals could
be processed by a computer to iden-

tify growth and progress of a fire and

identify hazardous conditions
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throughout the building. That informa-
tion could be made available fo the in-
cident commander before he/she ar-
rives on scene.

Modern buildings are capable of
supplying substantially more informa-
tion to the fire service than just the sim-
ple detection of a possible fire. In
1984, Nelson recognized the impor-
tance of tying all the building sensors
to a smart fire panel.' Many large
buildings have building automation
systems (BAS) that manage the envi-
ronment, fire and security, elevators,
etc. In addition to the fire system,
these other building systems could
provide useful information for the
emergency responders. For example,
the HVAC system could provide its sys-
tem status to verify that smoke is not
being transported through the build-
ing and that the areas that are pres-
surized to control smoke flow are
pressurized. The lighting system, if it
uses motion sensors, could identify
rooms with lights on where occupants
could be located. The elevator system
could report elevator location and oc-
cupancy, as well as presence of
smoke, water and/or high tempera-
tures that could render the elevator
dangerous to use by emergency re-
sponders. And the access control sys-
tem could identify forced entry as well
as provide video feeds from cameras.
Yet, for the most part, all this informa-
tion is bottled up in the building even
while it could provide tremendous situ-
ational awareness to those outside the
building, telling them where a fire is,
where smoke is, where occupants
are, which devices are operating,
which lights are on or which doors
are open.

In the building industry, there is on-
going work to address building con-
trols’ interoperability between differ-
ent manufacturers, including the work
on the BACnet? standard at the Na-
tional Institute of Standards and Tech-
nology (NIST) and, more recently,
work to provide building information
to those outside the building. Lacking
now is a standard method of moving
real-time information out of the build-
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ASCENDENT

Engineering & Safetly Solutions, LLC

Ascendent Engineering & Safety
Solutions LLC, and its affiliates,
Hukari Technical Services and
Nuclear Safety Associates, have
opportunities for fire protection
engineers with nuclear industry
experience. The three compa-
nies have contracts across the
country in both the DOE and
commercial nuclear sectors.
Minimum requirements include
a B.S. in Fire Protection Engi-
neering or a related discipline
and at least 2 years experience in
the nuclear industry.

i

We invite you to learn more about
us on the web:
www.ascendentllc.com
www.hukari.com
www.nuclearassociates.com

Please apply online via the
Ascendent LLC website. This
one application will assure you
are considered for an appropriate
opportunity in any of the three
companies.
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- Ascendent Engineering &
~ Safety Solutions, LLC

4251 Kipling Street,

‘Suite 580

‘Wheat Ridge,
 Colorado + 80033

- 303-384-9079
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Figure 1. Schematic of System Architecture,

ing and into the hands of emergency
responders.

Due to the large quantity of data
that they could be made available
from building systems, it is important
to define what types of data are most
useful to emergency responders at
what time, and how to represent,
transport and present these data.
These data need to be integrated to
provide a clearly defined picture of
the building incident. Emergency re-
sponders would then have the power
to see what is happening in order to
respond to an incident quickly and
safely.

Critical building information needs
to be sent to and displayed on a wide
variety of devices, from high-resolu-
tion screens at dispatch centers to
wireless devices for notebook comput-
ers in fire apparatus/police cars and
handheld devices. In order fo assure
interoperability of the information (or
data) transmissions, requirements for
the data and presentation formats
must be defined as well.

A comprehensive approach to pro-
viding building tactical information to
building incident responders, applica-
ble at all jurisdictional levels and
across functional disciplines, would
further improve the effectiveness of
emergency response providers and in-
cident management organizations
across a full spectrum of potential
building incidents and hazard scenar-
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ios. Such an approach would aid in
coordination and cooperation be-
tween public and private entities in a
variety of domestic incident manage-
ment activities. Figure 1 shows a data
path from building sensors to subsys-
tem controllers to building information
server and then to a public safety net-
work, where it is accessible by public
safety officers.

The building information that emer-
gency responders could use can be
classified as either static information
or dynamic information. “Static infor-
mation” is defined as that building in-
formation that changes slowly with
time. Static information would include
floor plans, sensor locations and venti-
lation system schematics. The fire sys-
tem would contain information about
the location of fire sensors, sprinklers,
standpipes, fire department connec-
tions and lock boxes. Of particular im-
portance for large buildings are the
location and floors served by stair-
ways and elevators, including those
stairways that provide rooftop access.
The location of special hazards, such
as above-ground propane tanks,
would be documented. Fire depart-
ments typically have preplans of im-
portant buildings that provide the
static information. The preplans histor-
ically have been stored in file boxes in
paper format and located in the cab
of the responding fire apparatus and
are just now being made available in
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electronic format.

“Dynamic information” is that set
of information that comes from real-
time status of building system con-
trollers and sensors, including fire
alarms, security sensors, mechanical
system status, elevator location, light-
ing system activation, occupancy sen-
sors, etc. Dynamic information in-
cludes both direct sensor readings, as
given by individual building subsys-
tem controllers, and the output of deci-
sion support tools that analyze sensor
data. An example of a fire decision
support tool is one that would use the
fire system sensors along with knowl-
edge of the building geometry to esti-
mate fire size, location, smoke spread
and fire growth rate. Another exam-
ple is a security support tool that esti-
mates occupant location based on oc-
cupancy sensor and lighting system
input.

Building information displayed to
emergency responders must be easily
understandable and supply the
needed information quickly while
avoiding information overload. A ma-
jor step in this direction was taken in
December 2005 when the National
Electrical Manufacturers Association
(NEMA) released the Fire Service An-
nunciator and Interface Standard.’
This standard was designed to pro-
vide the necessary guidelines in dis-
play and function such that first respon-
ders would not be faced with the need
to learn individual manufacturer dis-
play systems. It also went further in that
it embraced the concept of wireless
transmission of the display to remote lo-
cations and included the possibility of
remotely controlling other building sys-
tems such as the elevators or HVAC sys-
tem. The resulting Incident Commander
Display would be useable as a fire
panel in a building or could be dis-
played on a computer screen in a fire
apparatus, in dispaich or in other ap-
propriate locations.

One of the issues confronted in de-
veloping this standard was the choice
of icons needed to provide a repre-
sentation of a feature, sensor or haz-
ard on the display. Since this display
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Figure 2. Enroute Screen.

standard would be used internation-
ally, text-imbedded characters
needed to be avoided. Additional
icons still need to be developed and
some of the current icons modified as
additional features are added to the
standard.

As this display expands fo include
building systems in addition to the fire
alarm system, the ability fo extract build-
ing information from building plans to
populate the display becomes impor-
tant. NIST researchers have been in-
strumental in addressing the lifecycle of
building information and how it can be
stored, formatted, maintained and
reused over time. Beginning in the
1980s, NIST has been active in the de-
velopment of information representa-
tion and exchange protocols for the
building industry. This work has culmi-
nated in the Industry Foundation
Classes (IFC), maintained by the Inter-
national Alliance for Interoperability
(IAl, www.iai-international.org). The
IFC establish a common information
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model that enables information sharing
and interoperability throughout all
phases of the building lifecycle. Major
building design system vendors have
implemented support for IFC in their
products as have developers of many
downstream applications such as struc-
tural engineering, HVAC design, ther-
mal analysis, code checking, quantity
take-off, cost estimation and others.

A workshop to define information
needed by emergency responders
during building emergencies was con-
ducted by NIST on May 3, 2004.*
The participants examined informa-
tion needs by first responders for fire,
medical and police events. One of the
participants submitted an example
scenario using an incident command
tactical system based on the work-
shop information (see appendix F of
reference 4). He stressed in his exam-
ple that the timeframe for absorbing
any static or dynamic information is
limited and provided the following ex-
ample for most vehicles (see below).

Monitor the proper route — best time to see building information.

Time from

Dispatch Action

1 minute Put on personal protective gear.

2 minutes Climb into engine, be seated and belted.

3 minutes Use the GIS map and display to navigate and plan.
4 minutes

5 minutes Arrival - initial size-up.

On scene
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Start SOP — assessment, deploy hoses and ladders if needed.
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For single-rider vehicles, which are
used by most field supervisors, the
best time to use displays such as the
Incident Commander Display is on
scene.

The above scenario provides a
nice roadmap of what is needed. To-
day, modern fire departments have
GIS capability that provides street
maps and vehicle locations. These dis-
plays, when zoomed to the footprint
of the building of interest, should pro-
vide two types of displays. The first
(Figure 2) would be used for staging.
This display would provide the loca-
tion and type of incident, the location
of fire hydrants and fire department
connections with zones designated on
the building footprint, entrances, stair-
wells and elevators, as well as other
information useful in staging.

The second display would be the
Incident Commander Display that
would be based on the current NEMA
standard. An example of the type of
information that could be presented
on the Incident Commander Display is
shown in Figure 3.

By using the buttons at the top of
the display, the user could do manual
queries such as the location of stand-
pipes (red squares) and electrical util-
ity closets (yellow circle with E) that
would not be displayed normally to
prevent cluttering the display. The
green and yellow coloring in the
rooms provides smoke and tempera-
ture information based on signals
from the heat detectors shown as red
circles in the rooms.

Future issues that were raised at
the May 2004 workshop that are now
being evaluated or need to be ad-
dressed in the future include:

1. First responder control of build-
ing systems via the information system
interface. This might include shutting
off air-handling units, unlocking
doors, directing closed circuit TV cam-
eras, turning off power and water.
Participants thought this would be
good, but again were concerned with
command authority issues. The sug-
gestion was made that personnel clos-
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Figure 3. On Site Screen.

est to an incident requiring control
should have priority in making deci-
sions to control the incident. For exam-
ple, a firefighter in an elevator could
override the instructions from the
building security control panel, except
that there were noted occasions
where the reverse is true.

2. Updating “static” information in
a timely manner. Somehow, there
needs to be a link with the building
permit process and feedback through
inspections. Building use status
changes frequently, and changes are
not always propagated through the
municipal database. The suggestion
was made fo somehow have building
owners responsible for maintaining
current building layout, use and his-
tory.

3. Managing a traffic control sys-
tem to facilitate emergency access. Is
it possible to automatically manage
traffic flow to bypass the event?

4. Information which might not be
shared. For example, classified move-
ment of munitions or nuclear material
through an area for which state and
local officials may not be cleared.
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What classified information might be
included in the information system, and
to whom would it be made available?

Solutions to the issues raised by
points 1 and 2 are actively being pur-
sued at NIST. Several metropolitan ar-
eas have traffic control systems that
are capable of achieving the issue
raised by point 3. The question of
how successful these systems are
needs to be investigated. Finally, the
issue raised by point 4 will be looked
at in the future as standards for these
systems are developed.

William Davis is with the National
Institute of Standards and Technology.
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